Taurine rescues vascular endothelial dysfunction in streptozocin-induced diabetic rats: correlated with downregulation of LOX-1 and ICAM-1 expression on aortas.
Macroangiopathy is a major complication of diabetes mellitus in which dysfunction of vascular endothelium induced by excessive oxidative stress is an early and key determinant. As an endogenous antioxidant, taurine possesses endothelial protective effect in vitro. LOX-1 is an endothelial receptor for oxidized low-density lipoprotein (oxLDL) which might mediate endothelial dysfunction and subsequent atherogenesis in diabetes. We used streptozotocin-induced rats as models of type 1 diabetes to evaluate the protective effect of taurine against vascular endothelial dysfunction in type 1 diabetes and the possibly involved molecule mechanism. Eight male Wistar rats were used as normal control group. Sixteen diabetic rats induced by one single injection of streptozocin (60 mg/kg, i.p.) were randomly divided into two groups after the diabetes onset: diabetes mellitus group and taurine-treated diabetes group. 6 weeks afterward, endothelium-dependent vasodilation of isolated thoracic aorta, serum oxLDL and soluble intercellular adhesion molecule (sICAM-l) levels, LOX-1 and intercellular adhesion molecule (ICAM-1) expression on aortas were determined respectively. Streptozocin-induced diabetic rats were complicated with excessive oxidative stress and endothelial dysfunction: increased serum oxLDL and sICAM-1, inhibited endothelium-dependent vasodilator responses to acetylcholine (1 nM-0.1 microM). Simultaneously, LOX-1 and ICAM-1 expression were enhanced in aortas of diabetic rats; whereas blunted endothelium-dependent vasodilator responses to acetylcholine, increased serum oxLDL and sICAM-1 level as well as overexpression of LOX-1 and ICAM-1 were all attenuated significantly by taurine treatment. In conclusion, taurine improves vascular endothelial dysfunction induced by experimental type 1 diabetes and this effect might be associated with downregulation of LOX-1 and ICAM-1 expression on aortic vascular endothelium via its antioxidative property.